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Today, 1'd like to talk a little bit about NASA
who we are and what we're about.

And, I'd like to tal k about how we, NASA and all of you
in the comodity business, can work together to produce
better crops and a better quality of life.

But first, I'd like to talk about David Letterman

You' Il understand why in a mnute.

A coupl e of weeks ago, David Letterman began his

nmonol ogue by nentioning the unseasonably warm weat her for
Cctober in New York City.

He said earlier that afternoon it was hot . . . really
hot . . . maybe 150-200 degrees.
Letterman paused . . .and deadpanned:

"It nust be that damm EIl N no."

If you're like me and you can't deliver a line like
David Letterman, the joke is not that funny. Nor, by the
way, is it very accurate.

But I'Il share another exanple of what I'"'mtrying to get
at .

Recently on National Public Radio -- there was a parody
of the novie "Independence Day."

Qur fearless President -- a former fighter pilot -- is

going to save our country and the world . . . not fromaliens
fromanother planet . . . but fromthe seem ngly unbeatable

El N no.
From Morning Edition to "The Late Show'. . . you can't
pi ck up a newspaper or turn on the TV wi thout seeing or

heari ng about El Nino.

CNN, the "All News Network" has becone the "Al N no
Net wor k. "

It's everywhere. Forgive the pun . . . but it's the
hottest thing out there.

Wy are there floods in one area and droughts in



anot her ?
El N no.
VWhy did the chicken cross the road?
El N no.

How did the O eveland I ndians nake it to the Wrld
Series?

You guessed it . . . E N no.

O course, El Nino's not responsible for everything.

Not everyone sitting in their homes watching the evening
news coul d even possibly know what El Ninois -- this
phenonenon that was first observed off the coast of Peru over
300 years ago when fisherman noticed that the water got a
little warner and the anchovy popul ati on decli ned.

And even today, our best scientists don't yet know why

every few years, trade winds in the Pacific weaken -- or
relax -- and cause a shift in the ocean currents. |If you
work in the "Pit" of the Chicago Board of Trade . . . or if
you're a farnmer . . . you mght not even need to know exactly

why this happens.

But everyone knows it happens. Everyone knows that this
connection between at nosphere and ocean sets off a series of
phenonena wi th gl obal, regional and |ocal inplications.

And that's the point. W all don't know what El N no
is, but we all know that El N no is.

And that's an incredible -- profit-earning, crop-
i nprovi ng, perhaps even |lifesaving -- discovery.

Because without a doubt . . . whatever cones fromthis
El Nno . . . it won't be as bad as it would be if we didn't

know it was com ng.

But we do know it's com ng. Because of NASA

We put up a series of three spacecraft.

The first measured ocean tenperatures. NOAA -- the
Nat i onal Cceani c and At nospheric Association -- has been
nmoni toring those for sone tine.

A few years ago, we |aunched the second satellite.

Working in partnership with the French, NASA has
devel oped a satellite called Topex Posei don

It is providing the nost precise neasurenments ever of
ocean surface height. This new technol ogy actual |y measures



the ocean surface to within about one inch . . . an anmazing
br eakt hr ough.

The third spacecraft is what we call the Scatteroneter.
W [ aunched this just |ast year on a Japanese satellite. The
Scatteronmeter is a mcrowave device that nmeasures the wind
velocity and the wind direction on the surface of the ocean
for the first tine.

Correlating the neasurenents fromthese three spacecraft
a bunch of nerdy scientists sonewhere off in a corner
were able to predict -- for the very first tinme -- an E
Nino condition. 1In fact, they witnessed the formation of
what coul d be the strongest El N no yet.

When we tal k about weather, in 1997, we're limted to 5-
day forecasts. Initially, forecasting was limted to about a
day. Wth the invention of the telegraph, it went up to two
days. Finally, with spacecraft and better data we were able
to get that up to five days. And still, sonmetines they're
not that accurate

But now, we're on the verge of a mmjor breakthrough of
nmonunent al proportions -- predicting the weather on a
seasonal to inter-annual basis.

We're going to put up the nost aggressive constellation
of spacecraft in the history of this planet. They are going
to give a literal physical to the Earth over a nulti-decada
peri od.

Because it is our objective -- hopefully within 25 years
-- to make multi-decade predictions of climte, environnment,
at nosphere and oceans and | and so we can better nmanage our
resources for sustainable devel opnent . . . globally,
regionally, and locally.

We are addi ng new neasurenents every year. And this
data is going to be available, in real-tine, over the

Internet to anyone who wants it . . . as rawresults and as
peer-reviewed results. 1'Il talk nore about that |ater
But just inmagine what this could nean . . . especially

for all of you who are in the business of grow ng,
processi ng, and marketing crops.

It is estimated that the 1993 El Nino event was
responsi bl e for anywhere between 8 and 12 billion dollars in
damages. It affected 39 crops in 33 countries.

The weat her disasters of that year reduced farmincone
an estimated $5.2 billion in counties declared disaster
areas. The counties included 61 percent of all US. farns
speci alizing in cash grains.

The flooding fromthe 1982-83 EIl N no caused $1.27



billion dollars in damages to the U S. Gulf States.

That El N no caused wheat prices to go up 18 percent.
Corn rose 78 percent. Soybeans 91 percent.

And the current EIl N no? Well, we don't know for sure
what the effects will be, but heating oil and natural gas
prices could be hurt if El Nino brings the expected dose of
war ner weat her to the upper Mdwest this wnter

The expected drier weather in areas |ike Southeast Asia
and the West African Coast could inpact cocoa and coffee
growers.

And remenber those anchovies off the coast of Peru? A
ot of farners use those anchovies as fish neal for cattle.
They m ght buy soybeans instead. Soybean prices go up. So
does wheat. So does cattle and neat prices in the
super mar ket .

In other words, the two main risks that need to be
mtigated for you to do your jobs are the weather and
mar kets. And NASA technol ogy can help with both on a gl obal
| evel, a regional level and a local |evel.

El Nino is but one exanple. W are beginning to detect
a simlar El N no-like pattern that originates in the
Atlantic Ccean.

And still, there are others weather and clinmate
occurrences and natural disasters. . . and we are not really
sure whether they are due to natural variability or human
i nduced activity.

But we do know, that if we can predict, we can prepare.
Maybe even prevent.

That neans better yields . . . and a better quality of
life.

That's the goal. That's the mssion. And we're not
just tal king about what we would call dramatic or extrene
climate and weat her events, like the floods or droughts of an
El Nino. This isn't just about touchy-feely, tree-hugging
stuff. This affects everyone. Mre efficient processes and
better yields will be absolutely critical as the popul ation
continues to increase.

W want to be ready.

Like | said earlier, we are devel opi ng new t echnol ogi es
all the time -- planting the seeds, if youwill . . . for the
renote sensing and "precision” agriculture revolution

These technol ogies -- d obal Positioning System (GPS)
satellites, state-of-the-art aircraft and cutting-edge
spacecraft -- will allow us to nonitor stresses on crops and
soil and forests that the naked eye could never see.



W& have both active and passive sensors. A passive

sensor is sort of like an eyeball -- reflected light come off
the surface. And an active sensor is nore like a radar. It
sends out a pulse . . .you wait until it hits and you get to

reflect the signal fromthat pul se

Allow me to share a little bit nore about the passive
measurenents. A color TV, for the nost part, has three
colors. The naked eye is sonewhat limted to col or spectrum

But if you go to much | onger wave lengths -- or InfraRed
wave |lengths . . . beyond what the eye can see -- we can get
i mages and measurenents in multiple colors.

And fromthose inmages . . . fromthe stresses the
mul tiple color inmages can now detect . . . we can begin to
measure the noisture of the soil to know exactly how nmuch
irrigation water to add, or if we are adding too nuch.

We can begin to neasure the condition of the crop to
know exactly how much fertilizer to apply, or if we're adding
t oo nuch.

We can begin to neasure nore precisely when to plant and
harvest. Are we doing it too late, or too early.

And we can see if there's a pest |urking underground
that could potentially destroy a crop . . . and in sone cases
we can even identify exactly what that pest is.

For instance, in California we're working with the
multiple-billion dollar w ne industry and using these ki nds
of inmages and technol ogy to detect phylloxera . . . a pest
that eats away at the roots of the vines.

We call it Gapevine Renote Sensing Anal ysis of
Phyl l oxera . . . or GRAPES.
W' re having great success . . . because you can only

detect this pest fromthe air and from space

This kind of real, concrete know edge and data is
crucial to agri-business.

And we can take all of this data one step further
Fields are variable. They change.

In the same field, for exanple, one are can be nore
porous than another. One part nmight be nore conducive to
anot her crop than another. One area mght need | ess
fertilizer than another.

@ obal Positioning Satellites help us determne this.

The series of satellites can also send a signal down
to the farmer -- or even a robotic tractor itself -- for



real -tine tilling . . . leading not only to nore efficient
use of water, fertilizer and pesticides . . . but nore
productive agricul ture.

It's a very exciting time. And this is really an
unbel i evabl e process.

And this process is really what NASA is about.
Providing the tools to explore new worlds and enhance life
here on Earth. W' re about a quest for know edge. W're
about better yields and a better quality of life.

In other words -- and as we call NASA' s study of how the
Earth's land, air, oceans and life interact to shape our
ever-changing world -- NASA' s not just about exploring other
planets . . . it's about a Mssion to Planet Earth.

One final thought before | open the floor for questions.

When all is said and done, it is the farner or the
rancher or the comodity anal yst who makes the day-to-day
managenent deci sions. But clearly, and especially in a
gl obal econony, you need the information to nmake these
deci si ons w sel y.

Know edge is power. Information is power. But only if
you can get your hands on it. Only if you have access.

At NASA, we don't want to put 1.5 billion dollars per-
year into the cutting-edge technol ogies that |ead to better
yields and a better quality of life . . . and then keep that
know edge from the people who need it nost.

Qur country can't afford to keep this data from our
farnmers and traders only to have it show up in Tokyo and
Toul ouse. That's not what we're about.

So today, | have a proposal. And hopefully we can talk
nore about this in the QRA session

I mentioned earlier that all of our data is available on
the Internet. And it is. W also help produce what we call
the G een Report. It puts the inages and information we get
fromNASA satellites into the hands of traders in Chicago

But still, I think we could do nore

So, | propose that at NASA, we have a senior official
del egated to the comodity comunity.

They will work with you. To answer your questions. To
hel p di ssem nate the information we put on the Internet. To
be your single point of contact.

As the renote sensing industry matures -- it is
predicted that this nmay becone a 10-15 billion doll ar-per-
year industry -- you can go directly to this person to nmake



sure you get the data and the information you need.

But be prepared . . . this NASA official will also cone
to you and seek your advice and your expertise.

W want to make sure that the 1.5 billion doll ars-per-
year that NASA puts into Mssion to Planet Earth is going to
the right place.

W want to make sure that we're doing the right thing.

W& want to make sure that this incredible wealth of
know edge transl ates not just to pop culture |ike NPR and
David Letterman's show . . . but that it translates to what
truly matters to every Anerican . . . better yields and a
better quality of life.

We have the know how. We have the will. And we should
settle for nothing |ess.
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